Annex 1

Report of Informal Meeting on C02
and the Arctic Ocean

Roger R. Revelle

On June 1-2, 1982, a group of experts was informally convened by the
Carbon Dioxide Assessment Committee to discuss the implications of
CC>2-induced climatic changes for the floating sea-ice coverage of the
Arctic Ocean. The meeting was held at the Philadelphia Centre Hotel,
Philadelphia, Pennsylvania, in conjunction with a meeting of the
American Geophysical Union (AGU). The assistance of the AGU is
gratefully acknowledged. A list of participants is appended to the
following notes that summarize the views expressed at the meeting.

MAJOR POINTS OF DISCUSSION

1.  The Arctic ice has been a stable climate feature. There is
quite good evidence for persistence of the ice cover all year round for
the last 700,000 years and perhaps for the past 3,000,000 years,
although there is debate about whether the Arctic may have been open in
summer from 700,000 to 3,000,000 years ago. The existence of glacial
marine sediments in the Arctic basin shows that ice rafting occurred
during the past 5,000,000 years. Longer ago than 5,000,000-15,000,000
years, the Arctic may have been open year round. Global cooling
patterns are such that an initial freeze-up of the Arctic may have
occurred 15,000,000 years before present, although there is no direct
evidence. The physical reasons for the persistence of the Arctic ice
are not well understood but may reflect both dynamic and thermodynamic
processes such that when little (excess) ice exists, correspondingly
more (less) ice is produced the next winter.

2.  Studies on whether the Arctic sea ice will completely melt in
summer, and if so, whether the ice will remain melted in winter, as
suggested by Flohn (1982), have produced ambiguous results.

Ewing and Donn (1956) proposed an explanation for-ice sheet cycling
(i.e., ice ages) based on an intermittently open Arctic. Quantitative
analyses have not confirmed this hypothesis. MacCracken (1968) devel-
oped a simulation model, which indicated that an open Arctic is not
stable; under present climatic and geographic conditions, there is such
strong cooling in winter that a year-round open Arctic could not
persist. MacCracken's result does not preclude an Arctic open only in
summer. Energy balances worked out by Fletcher (1965, 1973) and
Rakipova (1966) indicate that an open Arctic would be stable. Fletcher
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